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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the optical pickup dovico 
capable of recording and reproducing two kinds of optical recording 
media which are different in recording and reproducing wavelength, 
high utilizing efficiency of light with good shaping of a beam and also 
compactness in size. 

SOLUTION: This device has 1 st and 2nd light sources 1 and 2 which 
are different in wavelength of light emission, a coupling lens for 
coupling light beams from the individual light sources I and 2, an 
oli^'ective lens 7, optical path separating optical means 4 and 5 for 
separating return light beams from projecting optical paths firom the 
light sources 1 and 2 to the objective lens 7, detecting means 9, 1 0 
and 1 1 for receiving the separated light beams and detecting 
information of the reflected light beams as common to these light 
beams and a control means for performing focusing control and 
tracking control based on the above detecting result. These 
individual light sources 1 and 2 are lit at the time of using the 
optical recording medium 8A of the 1st kind and the optical 
recording medium 8B of the 2nd kind respectively, and the coupling 
lens 3 is an anamorphic (ens to substantially collimate the tight 
beams from the light sources 1 and 2 respectively and also to shape 
these beams. 
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CLAIMS 



[Claim(s)] 

[Claim IjHave the following, light source LD of the above 1st is turned on only when an optical recording medium of 
the 1st above-mentioned sort is used, and 2nd light source LD, Only when an optical recording medium of the 2nd 
above-mentioned sort is used, the light is switched on. and the above-mentioned coupling lens, fc is an anamorphic 
lens with which lens actions differ towards an angle of divergence of an Incoming beam common to each above- 
mentioned light flux growing into a direction and the minimum which grow into the maximum. An optical pickup 
device constituting so that it may have a function which oolllmates substantially light flux from 1st and 2nd light 
source LD, and a function which carries out beam plastic surgery. 

The 1st and 2nd light source LD from which wavelength of record and reproduction is an optical pickup device 
usable to mutually different all of an optical recording medium of the 1st sort and the 2nd sort and a luminous 
wavelength differs mutually. 

A coupling lens which is provided common to these [ Ist ] and 2nd light source LD, and carries out coupling of the 
light flux from each light source LD. 

An object lens common to each above-mentioned light flux which makes an optical recording side of an optical 
recording medium condense each light flux by which coupling was carried out as light spot 

A light-path-separation optical means common to each above-mentioned light flux Into which it is reflected in by 
the above-mentioned optical recording medium, and each light flux which turned into a returned light bunch via the 
above-mentioned object lens is made to separate from an irradiation optical path from the above-mentioned light 
source LD to an ol^'ect lens, A detection means common to each above— mentioned light flux to receive each light 
flux separated by this light-path-separation optical means, and to detect information on reflected light flux, and a 
control means which performs focusing control and tracking control based on a detection result of this detection 
means. 

[Clarm 2]The optical pickup device comprising according to claim 1: 
An optic axis of light flux from 1 st light source LD. 

An optic^axis doubling optical means which makes an optic axis of light flux from 2nd light source LD agree mutually 
to a coupling lens. 

[Claim 3]An optical pickup device characterized by an optic-axis doubling optical means being a prism element from 
which transmissivity or reflectance differs by polarization of light flux in the optical pickup device according to claim 
2. 

[Claim 4]An optical pickup device, wherein an optic-axis doubling optical means is constituted in the optical pickup 
device according to claim 2 by a pnsm element which differs in transmissivity or reflectance by polarization of light 
flux, and phase child who makes it circle in a plane of polarization of one light flux 90 degrees. 
[Claim 5]An optica! pickup device characterized by an optic-axis doubling optical means being a pnsm element firom 
which transmissivity or reflectance differs with wavelength of light flux in the optical pickup device according to 
claim 2. 

[Claim 6]An optical pickup device characterized by an optic-axis doubling optical means being a prism element from 
which the polarized-light-separation characteristic differs with wavelength of light flux in the optical pickup device 
according to claim 2. 

[Claim 7]The optical pickup device comprising according to claim 2: 

A film from which an optlo-axis doubling optical means differs in transmissivity or reflectance by polarization of light 
flux. 

A film from which deviation separation characteristics drffer with wavelength of light flux. 

[Claim 8]An optical pickup device, wherein 1st and 2nd light source LD is arranged in the same package in an optical 
pickup of a statement arbitrary 1 of claims 1"7. 

[Claim 9]An optical pickup device, wherein a light-path-separation optical means has a polarizability hologram in an 
optical pickup device of a statement in arbitrary 1 of claims 1-8. 

[Claim 10]An optical pickup device, wherein a light-path-separation optical means changes considering a 
polarizability hologram and a phase child as one and the above-mentioned phase child acts as 1/4 wavelength plate 
in the optical pickup device according to claim 9 to light flux of 1st and 2nd tight source LD from which wavelength 
differs mutually. 
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[Claim 11]In the optical pickup device according to claim 9 or 10. a light-psith-separatior^ optical means. An optical 
pickup device, wherein it makes a phase child unite with both sides of a polarizab'ility hologram, one phase child has 
the function to make it circle in a plane of polarization of only one light flux 90 degrees and a phase child of another 
side acts as 1/4 wavelength plate to each light flux. 

[Claim 12]An optical pickup device* wherein a phase child is formed as a vacuum evaporation film in the optical 
pickup device according to claim 4, 7, 10. or 1 1. 

[Claim 13]ln an optical pickup device given in claim 8. 9 or 10, or 11 or 12. An optical pickup device, wherein it 
received each light flux separated by a light-'path-separation optical means and a detection means to detect 
information on reflected light flux has been arranged in the same package as 1st and 2nd light source LD. 
[Claim 14]An optical pickup device, wherein an optical path separating means which has a pofarizability hologram is 
united with the same package that stores detection means, let, and 2nd light source LD in the optical pickup device 
according to claim 13. 

[Claim 15]In an optical pickup device given in arbitrary 1 of claims 1-14, 1st light source LD is 785 nm in a luminous 
wavelength. An optical pickup device, wherein 2nd light source LD is 650 nm in a luminous wavelength and a 
substrate thickness: 1.2mm low capacity optical disc and an optical recording medium of the 2nd sort of an optical 
recording medium of the Ist sort are substrate thickness:0.6mm large volumetric DVD. 

[Claim 16]An optical pickup device being that to which one side of light source LD performs TE-mode luminescence 
to arbitrary 1 of claims 1-14 in an optical pickup device of a statement and another side performs TM mode 
luminescence. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This Invention relates to an optical pickup device. 
[0002] 

[Description of the Prior ArtjThese days, as for the optical recording medium represented by the optical disc, "large 
scale-ization of storage capacity" is demanded strongly. In order to increase storage capacity, without enlarging the 
optical recording medium itself, it is necessary to bywayHze the light spot diameter of record and reproduction of 
Information, a light spot diameter — light wavelength: — since It is proportional to lambda, storage capacity will be 
inversely proportional to the square of light wavelength:lambda. For this reason, "short wavelength formation of the 
tight source wavelength used for an optical pickup device" was pursued, and the optical disc (DVD) which performs 
record and playback by light source wavelength:650nm Is realized to the conventional optical disc (CD-R) which 
performs record and playback by wavelength:785nm. 

[0003]As an optical pickup device usable to all of a mutually different optical recording medium of a different kind, 
the wavelength of record and reproduction, [ such ] The optical pickup device which has two sorts of semiconductor 
lasers (it Is written as light source LD in this specification) In which luminous wavelengths differ as a light source is 
proposed {J P. 6-25 9 804. A). 

[0004] By the way, as known well, the light flux emitted from light source LO is divergence, the angle of divergence is 
the minimum in a direction parallel to the maximum and an active layer in the direction which intersects 
perpendicularly with an active layer, and a far field pattern is elliptical. 

[0005]As for the light spot which makes it condense on an optical recording medium, it is preferred that it is a 
"circle configuration'', and there is a tendency for record and the ability to regenerate to decline, so that light spot 
becomes ''elliptical/ In order to obtain the light spot of a circle configuration, when carrying out coupling of the light 
flux from light source LD with a coupling lens, although what is necessary is to shade a part of major axis direction 
of a far field pattern, and just to obtain a circular light flux section, since "the colander portion in few of the light 
flux from a light source" will be intercepted to an optical recording medium by this method, the utilization efficiency 
of the light energy with which record and reproduction are presented is bad. When an optical pickup device performs 
information storage to an optical recording medium, since the light energy of 10 times or more of information 
reproduction is required, it is necessary to incorporate "more portions" of the light flux from light source LD into 
light spot formation, for enabling it to also perform information storage. 

[0006]lf even the light flux edge of the msyor axis direction of a far field pattern was only incorporated at that time, 
' Beam plastic surgery'' for "bringing close to a circle configuration" the sectional shape of the incorporated light 
flux, while incorporating light flux to the periphery of a major axis direction, since light spot forming turns Into 
elliptical (the direction of a minor axis of a far field pattern turns into a msgor axis direction of light spot) is 
performed. 

[0007] Although the method of combining two prism and the method of using a cylindrical lens are known as a 
method of performing beam plastic surgery, there is a problem which an optical pickup device enlarges by using 
these. 
[0008] 

[ProblemCs) to be Solved by the Invention]In the optical pickup device which performs record and reproduction to 
two sorts of optical recording media with which recording/reproduction wavelengths differ, this Invention raises the 
utilization efficiency of light, performs good beam plastic surgery, and makes it the technical problem to attain 
miniaturization of an optical pickup device. 
[0009] 

[Means for Solving the Problem]An optical pickup device of this invention is "an optical pickup device usable to all 
of an optical recording medium of the 1st sort and the 2nd sort from which wavelength of record and reproduction 
differs mutually", and The 1st and 2nd light source LD, It has a coupling lens, an object lens, a light-path-separation 
optical means, a detection means, and a control means. "1st and 2nd light source LD" is semiconductor laser light 
sources which emit a laser beam from which a luminous wavelength differs mutually. A "coupling lens" is provided 
common to these [ 1st ] and 2nd light source LD, and carries out coupling of the light flux from each light source LD 
to future optical systems. An "oyect lens" makes an optical recording side of an optical recording medium 
condense each light flux by which was established common to each light flux by which coupling was carried out with 
a coupling lens, and coupling was carried out. "Optical recording media" which has light flux condensed by object 
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lens differs for every light flux, A "light-path-separation optical means" is a means into which each light flux which 
was reflected by optical recording medium and turned into a returned light bunch via 9n object l9n$ is made to 
separate from "an irradiation optical path from light source LD to an o^ect lens." A "detection means" is a means 
to detect information on each light flux separated by a light-path-separation optical means, i.e.. reproduction 
information and focal error information, and track error information, A "control means" Is a means to perform 
focusing control and tracking control based on information detected by a detection means. 
[0010]The feature of an optical pickup device of the invention according to claim 1 is that it describes below. 
Namely, "switching on the light» only when an optical recording medium of the 1st sort is used'' on of the 1st light 
source LD is carried out, "Switching on the light, only when an optical recording medium of the 2nd sort is used" on 
of the 2nd light source LD Is carried out, "A coupling lens It is an anamorphic lens with which lens actions differ 
towards an angle of divergence of an incoming beam common to each above-mentioned light flux growing into a 
direction and the minimum which grow into the maximum, it has a function which collimates substantially light flux 
from Ist and 2nd light source LD, and a function" which carries out beam plastic surgery — it is constituted like. 
The above-mentioned angle of divergence makes a luminous flux diameter of the minimum direction expand, and 
''beam plastic surgery" says an optical work which makes "a circle configuration or what is close to this" light flux 
sectional shape of light flux by which coupling was candied out 

[001l]usinga "optic-axis doubling optical means", although the above 1st and 2nd light source LD make each light- 
emitting part approach and It is good to even arrange — the [ "] — with an optic axis of light flux from light source 
LD of one. It is good as for a method of" which makes an optic axis of light flux from 2nd light source LD agree 
mutually to a coupling lens (claim 2). In this case, as for an optic axis made to agree mutually, it is preferred to make 
It agree with an optic axis of a coupling lens, 

[00 12] Although various things, such as means, such as half mirror pnsm. are possible for the above-mentioned 
opticaxis doubling optical means, it is desirable for effective efficiency for light utilization to be realizable, "A pnsm 
element (claim 3) from which an optic-axis doubling optical means differs In transmissivity or reflectance by 
polarization of ''light flux considering a field of such efficiency for tight utilization", a prism element which differs in 
transmissivity or reflectance by polarization of light flux. What is constituted by phase child who makes it circle in a 
plane of polarisation of one light flux 90 degrees'' (claim 4), "a prism element (claim 5) from which transmissivity or 
reflectance differs with wavelength", "^a prism element (claim 6) from which the polarized-llght-separation 
characteristic differs with wavelength", etc. are preferred. An optical pickup device of the invention according to 
claim 7, A film from which an optic— axis doubling optical means differs in transmissivity or reflectance by polarization 
of "light flux in an optical pickup device given in above-mentioned claim 2, It is a prism element which has a film 
which differs in deviation separation characteristics with wavelength of light flux", it has the "phase child" who acts 
as 1/4 wavelength plate to each light flux from each light source LD, and a returned light bunch "enters into a light- 
receiving means of a detection means via a coupling lens, a phase child, and a prism element'' — it is constituted 
like, A phase child and a prism element constitute a "Hght-path-separation opt'cal means", and a light-receiving 
means and a coupling lens constitute a "detection means" from such composition. 
[001 3] 1st and 2nd light source LD can be arranged in "the same package" (claim 8). 

[00 14] "a light-path-separation optical means having a polarizability hologram" in an optical pickup device given in 
arbitrary 1 of above-mentioned claims 1-8 — it can constitute like (claim 9). A "polarizability hologram" is known as 
a polarizability diffraction grating, and is "a diffraction element which produces a penetration or diffraction according 
to a polarization condition of light which enters into a grating groove." "A thing which used LiNm03 for material" 

such a polarizability hologram was indicated to be to a "polarizability hologram optical element" of page [ 86th / less 
than ] of the magazine:0 plus E March, 1991 item, Magazine: Optics It can use "it being a diffraction grating with a 
deep slot at about 1/2 narrow pitch of wavelength" etc. [ which were indicated to "high density dual grating for 
optical magnetic heads" below the 20th volume 500 (36) page of No. 8 (August, 1991) ] 

[0015]"d polarizability hologram and a phase child being constituted as one, and a phase child acting a light-path- 
separation optical means as 1/4 wavelength plate to light flux of 1st and 2nd light source LD from which wavelength 
differs mutually" in the optical pickup device according to claim 9, — it can be made like (claim 9). Namely, change a 
polarization condition of light flux into linear polarization and circular light by a phase child (it is the same operation 
as a phase child in the invention according to claim 7) who acts as 1/4 wavelength plate to each light flux from each 
light source LD, and. It is made for a linear polarization state of an irradiation light bunch and a returned light bunch 
to intersect perpendiculariy mutually, and is made for a diffraction operation of a polarizability hologram to act to a 
returned tight bunch. In an optical pickup device given in above-mentioned claim 8 or 9 "a Itfi^t-path-separation 
optical means, A phase child can be made to be able to unite with both sides of a polarizability hologram, it can 
constitute, a function to make it circle in a plane of polarization of only one light flux 90 degrees can be given to one 
phase child, and a function to act as 1/4 wavelength plate to each light flux can be given to a phase child of another 
side (claim 10)/' 

[0016]The "phase child" used with above-mentioned claim 4 or 7 or an optical pickup device given in 10 or 11 can 
form as a "vacuum evaporation fllm" (claim 1 2). Each light flux divided into arbitrary 1 of claims 9-1 2 by "light- 
path^separation optical means in an optical pickup device of a statement Is received. Can arrange a detection 
means to detect information on reflected light flux, in the same package as 1st and 2nd light source LD (claim 13)", 
and in this case. An optical path separating means which has a polarizability hologram "can be united with the same 
package that stores detection means, 1st, and 2nd light source LD" (claim 14). 

[0017]In an optical pickup device given in arbitrary 1 of above-mentioned claims 1-14, "A luminous wavelength shall 
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be 785 nm" about 1st light source LX). and "a luminous wavelength shall be 650 nm" about 2nd light source LD. an 
optical recording medium of the 1st sort — • substrate thickness: — low capacity optical disc" and an optical 
recording medium of the 2nd sort 1.2-mm can be made into "substrate thickness:0.6mm large volumetric 
070*^ (claim 15). 

C0018]In an optical pickup device given in arbitrary 1 of claims 1-14, ''TM mode luminescence shall be performed'' 
for another side, saying ""shatl perform TE-mode luminescence" for one side of the 1st and 2nd light source LD 

(claim 1 6). 
[001 9] 

[Embodiment of the Invention]In drawing t (a), the numerals 1 show 1st light source LD, and the numerals 2 show 
2nd light source LD. light source LD1 — luminous wavelength: — It is a 785-nm semiconductor laser and light 
source LD2 is a luminous wavelength:650nm semiconductor laser. Since there are "wavelength dispersion for every 
laser individuar and "wavelength variation by temperature" in a semiconductor laser, the wavelength range of a 
actual luminous wavelength which makes the above-mentioned wavelength an abbreviated center value is about 
**20 nm, 

[0020]The numerals BA show the "low capacity optical disc" of substrate thickness:!. 2mm as an optical recording 
medium of the 1st sort, and the numerals 8B show the "large volumetric DVD" of substrate thickne6s:0.6mm as an 
optical recording medium of the 2nd sort. Although these are original "different body" and it is used separately, it 
has drawn with the gestalt summarized [ even ] on account of explanation. 

[002l]When record or playback is performed to the low capacity optical disc 8A, light source LD1 is turned on. The 
laser luminous flux from light source LDl penetrates the coupling lens 3. the polarization beam splitter 4, and the 
phase child 5, It is reflected by the polarizing prism 6, enters into the object lens 7. and changes with a condensed 
light bunch by operation of the object lens 7» the substrate of the low capacity optical disc 8A is penetrated, and it 
condenses as light spot to a recording surface. The light reflected by the recording surface penetrates the object 
lens 7. it is reflected by the polarizing prism 8, and the phase child 5 Is penetrated, it is reflected [ It becomes a 
"returned light bunch", and ] by the polarization beam splitter 4, and it penetrates the condenser 9 and the cylinder 
lens 10, and enters into the light— receiving means 11. 

[0022]When record or playback is performed to the large volumetric DVD 8B, Light source LD2 is tunned on, and the 
emitted laser luminous flux penetrates the coupling lens 3, the polarization beam splitter 4. and the phase child 5, it 
is reflected by the polarizing prism 6» and it penetrates the substrate of the large volumetric DVD SB via the object 
lens 7, and condenses as light spot to a recording surface. The object lens 7 Is penetrated, and it becomes a 
"returned light bunch", it is reflected by the polarizing prism 6» and the light reflected by the recording surface 
enters into the light-receiving means 1 1 via the phase child 5. the polarization beam splitter 4. the condenser 9, and 
the cylindrical lens 10. 

[0023]The polarization direction is a direction parallel to a drawing, and the laser luminous flux emitted from light 
source LD 1 and 2 penetrates the polarization beam splrtter 4 as P polarization in the "irradiation optical path" 
which faces to an optical disc from light source LD. As for the phase child 5, wwk* "which forms a vacuum 
evaporation film in clear glass", and this vacuum evaporation film act as 1/4 wavelength plate to each laser 
luminous flux from light source LD 1 and 2. Therefore, as for the light flux which penetrated the phase child 5 from 
the light source side, "changing into a circular light state from a linear polarization state" of the polarization 
condition is carried out. If an irradiation optical path is in the circular light state of the circumference of reverse and 
the turning direction of a plane of polarization penetrates the phase child 5, the returned light bunch reflected by 
the recording surface of the optical disc wilt be in "the linear polarization state where an irradiation optical path and 
a plane of polarization cross at right angles", and will be reflected by the polarization beam splitter 4 as S 
polarization. That is* the polarization beam splitter 4 and the phase child 5 constitute a "light-path-separation 
optical means."' 

[0024]If reflected by the polarization beam splitter 4« a returned light bunch will converge by the condenser 9. can 
give astigmatism with the cylindrical lens 10 further, and will enter into the light-receiving means 11. By the light- 
receiving means 1 1, the focus error signal by publicly known astigmatic method and the track error signal by a phase 
contrast method occur, and the control means (a microcomputer. CPU, etc.) which are not illustrated perform 
focusing control and tracking control based on these signals. The light-receiving means 1 1 outputs a "regenerative 
signal" again. That is, the condenser 9, the cylindrical lens 10, and the light-receiving means 1 1 constitute a 
"detection means." It can replace with the condenser 9 and the cylindrical lens 10, and "the single lens of as 
[ whose field of another side one side is a cylinder surface of a convex in the surface of a sphere of a convex ]" can 
also be used. Focus control is replaced with the above-mentioned astigmatic method, and other methods, such as 
the publicly known knife-edge method, may be used for it, and tracking control can also use publlcty known proper 
methods, such as the push pult method, and it can constitute a detection means suitably according to the concrete 
method of these focusing control or tracking control. In the embodiment shown in drawing 1 (a), although the light- 
emitting part of light source LD2 has agreed in the optic axis of a three or less-coupling tens optical system, The 
light-emitting part of light source LDl is shifted from the above-mentioned optic axis a little, and. for this reason, 
according to any of light source LD 1 and 2 are turned on, The position of the light-receiving means 1 1 is ac|justed 
corresponding [ "provides 1 set of light sensing portion at a time for every returned light bunch" since the positions 
in which a returned light bunch enters into the light-receiving means 1 1 differ a little ] to any of "light source LD 1 
and 2 make it like or are turned on, a returned light bunch enters into" the suitable position of the light-receiving 
means 11 — it is made like or the device of "giving the offset according to a gap of the incidence position of a 
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returned light bunch beforehand to a focus error signal and a track error signal" is required. 

[CX}25] Namely, the optical pickup device of the embodiment shown in drawing The Ist and 2nd light source LD 
1 and 2 whose wavelength of record and reproduction Is an optical pickup device usable to mutually different ail of 
the optical recording media 8A and 8B of the 1st sort and the 2nd sort and which differ in a luminous wavelength 
mutually, The coupling lens 3 which is provided common to these [ 1 st ] and 2nd light source LD 1 and 2, and 
carries out coupling of the light flux from each light source LD, The object lens 7 common to each above-mentioned 
light flux which makes the optical recording side of the optical recording media 8A and 8B condense each light flux 
by which coupling was carried out as light spot, The I ight-path-sepa ration optical means 4 and 5 common to each 
above-mentioned light flux into which it is reflected in by the optical recording medium and each light flux which 
turned into a returned light bunch via the object lens 7 is made to separate from the irradiation optical path from 
light source LD 1 and 2 to the object lens 7, Detection means 9. 10, and 11 common to each above-mentioned light 
flux to detect the irrformation on each light flux separated by this light^ath"Separation optioal means. Based on the 
detection result of this detection means, have a control means (not shown) which perfonms focusing control and 
tracking control, and light souroe LDof 'I'Ht Ist 1 is turned on only when the optical recording medium 8A of the 1st 
sort is used, Light source LDof ** 2nd 2 is turned on only when the optical recording medium 8B of the 2nd sort is 
used (claim 1), 

[0026]"The collimation function and beam shaping function" which the coupling lens 3 has are explained. The 
situation of the laser luminous flux emitted from light source LD (light source LD1 or light source LD2) is shown in 
drawing 1 (b). Although the light flux emitted from light source LD is divergence. The angle of divergence of light flux 
in "the y direction (mauor axis direction of a far field pattern (elliptical [ of a figure ]))" which intersects 
perpendicularly with an active layer The maximum, In "a x direction (the direction of a minor axis of a far field 
pattern)" parallel to an active layer, it is the minimum, and the minimum angle-of-divergence:maximum angle of 
divergence becomes settled according to the kind of light source LD about in 1:2 to 1:4. The coupling lens 3 is 
formed so that it may have a collimation function which makes light flux from light source LD 1 and 2 an 
"abbreviation parallel pencil", and a beam shaping function for expanding the luminous flux diameter of the direction 
of the angle-of-divergence minimum, and "bringing close to a circle configuration'' light flux sectional shape with a 
single lens. 

[0027]That is, the coupling lens 3 is an anamorphic lens with which optical works differ about the 2^way of above- 
mentioned X and y. Drawing J (c) shows the "lens action In a y direction'^ of the coupling lens 3. Since the light flux 
from light source LD (light source LD2 is illustrated) has the large angle of divergence in a y direction, the coupling 
lens 3 collimates the entering sending light bunch simply about a y direction, and makes it the parallel pencil (it is 
substantial) of luminous flux diameterDy, Pj^awingJ_(d) shows the "lens action in a x direction" of the coupling lens 
3. Since the light flux from light source LD has the small angle of divergence in a x direction, about a y direction, 
first, the coupling lens 3 makes the angle of divergence of light flux expand by refraction of an incident side, and is 
collimated to the parallel pencil of luminous flux diametenDx on the ejection side. And it is made for luminous flux 
diametertDx of the light flux parallel-penciHzed by the lens action of the x direction to become close to luminous 
flux dIameterDy of the above-mentioned y direction. That is, "beam plastic surgery" of the light flux by which 
coupling was carried out is carried out by becoming Dx**Dy. Although light source LD2 was illustrated as light 
source LD, the same may be said of the case of light source LDl at dravying 1_(c) and (d). 

[0028] Namely, the coupling lens 3 is an anamorphic tens with which lens actions differ In "the direction (y direction) 
from which the angle of divergence of an incoming beam changes to the maximum and the direction (x direction) 
which grows into the minimum" common to each light flux from light source LD 1 and 2, It has a function which 
collimates substantially the light flux from 1st and 2nd light source LD 1 and 2, and a function which carries out 
beam plastic surgery. 

[0029]Thus. in this invention, since the coupling lens 3 has a beam shaping function with a collimation function, It is 
not necessary to use "the optical elements only for beam plastic surgery", such as prism pairs and a cylindrical 
lens, enlargement of an optical pickup device is avoided effectively, and miniaturization becomes possible. 
[0030]When the luminous wavelengths of light source LD 1 and 2 differ, the influence of the chromatic aberration of 
the coupling lens 3 can be considered, but it is not influence of [ to the extent that it changes with a practical 
problem ]. Of course, it is also possible to amend a chromatic aberration by constituting the coupling lens 3 as a 
'"cemented lens'" of two tenses with which Abbe numbers differ. Each fleld of the coupling lens 3 can be made into 
aspherical surface shape" so that the above-mentioned collimation function and a beam shaping function may be 
optimized according to the luminous wavelength of each light source LD. 

[QQ3l]Since the light-emitting part of light source LD2 is on the optic axis of the optical system after the coupling 
lens 3 and "separate" Is in the light-emitting part of light source LDl from the above-mentioned optic axis in the 
embodiment shown in drawing 1, Like the above-mentioned, the device of giving offset to a detecting signal or 
providing a light sensing portion for every returned light bunch according to any of tight source LD t and 2 are 
turned on, was required. What is necessary is just to use "the optic-axis doubling optical means which makes the 
optic axis of the light flux from 1st light source LD, and the optic axis of the light flux from 2nd light source LD 
agree mutually to a coupling lens" like the invention according to claim 2, in order to avoid such trouble. 
[0032]pra_yying_2 .♦^^^s one gestalt of operation of the optical pickup device of the invention according to claim 3 
only the portion required for explanation. Di5wing_2_(a) is the gestalt which used the prism element 12 as a "optic- 
axis doubling optical means." The flim 121 formed in the prism element 12 has an optical property which reflects S 
polarization and makes P polarization penetrate. That is, the prism element 12 is "a prism element from which 
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transmissivity or reflectance differs by polarization of light flux," The light flux from light source LD1 is emitted as P 
polarization, and penetrates the film 121. The Jight flux from light source LD2 Is emitted as S polarization, and is 
reflected by the film 12t. As for the (ight flux which penetrated the film 121, and the light flux reflected by the film 
121. the physical relationship of light source LD 1 and 2, the prism element 1 2, and coupling lens 3 grade is defined 
so that the optic axis (angle of divergence: zero beams of light) may agree with the optic axis of the coupling lens 3. 
[0033]Dravy{ng 2,(b) Is the gestalt which used the prism element 13 as a "optic-axis doubling optical means." The 
film 132 formed in the prism element 13 has an optical property which reflects S polarization and makes P 
polarization penetrate. The slant surface part serves as the reflector 131. Therefore, the prism element 13 is also "a 
prism element from which transmissivity or reflectance differs by polarization of light flux." It emanates as P 
polarization, it is reflected in the reflector 131, and the light flux from light source LD1 penetrates the film 132. The 
light flux from light source LD2 is emitted as S polarization, and is reflected by the film 132. As for the light flux 
which penetrated the film 132. and the light flux reflected by the film 132. the physical relationship of light source 
LD 1 and 2. the prism element 13, and coupling lens 3 grade is defined so that the optic axis may agree with the 
optic axis of the coupling lens 3. 

[0034]What "the polarization direction lies at right angles mutually" in the embodiment shown in dravying.2 (a) and 
Cb) is a premise. E of two light flux which enters into the film 121 or 132 ] Although the laser luminous flux emitted 
from the semiconductor laser which is light source LO is substantial linear polarization, generally a polarization 
direction is "a direction (x direction of d rawing 1 (b)) parallel to said active layer." Since such laser oscillation has 
the vibrating direction of electric field:E of laser luminous flux parallel to an active layer, It is called "T£-mode 
luminescence/' as for drawing 2jc). light source LDl is a thing of ''TE-mode luminescence" — it is >MwMoM«(ing). 
[0035]ln drawing 2_(a) and (b), light source LDt must carry out position adjustment of the polarization direction of 
the luminescent light bunch so that it may become P polarization to the film 121.132. In drayy|n6.2.(a) and (b). if the 
thing of "T£-mode luminescence" is used as well as light source LDl as light source LD2, light source LD2 must 
set an arrangement position that a polarization direction serves as S polarization to the film 121.132 in drawing^2.<a) 
and (bX However, carry out "the major axis direction of a far field pattern intersecting perpendicularly mutually", 
when it does in this way of the light flux which enters into the coupling lens 3 from each light source LD. and since 
the coupling lens 3 is anamorphic. It will stop becoming the same to the light flux whose function of the coupling 
lens 3 is two. Then, the thing of "TM mode luminescence" is used as light source LD2 in this case (claim 16). 
[0036]prawins_2.Cd) shows that light source LD2 is a thing of "TM mode luminescence." TM mode luminescence has 
a polarization direction (electric field: vibrating direction of E) of an emitted laser beam bunch parallel to the 
direction (major axis direction of a far field pattern) which intersects perpendicularly with an active layer. At this 
time, since the vibrating direction of the magnetic field in an emitted laser beam bunch becomes an active layer and 
parallel, it is called "TM mode luminescence." Now. the luminous wavelength:635nm thing is known as light source 
LD of TM mode luminescence. As light source LD2, when using this, the optical recording medium of the 2nd sort is 
set up according to wavelength:635nm. 

[0037]In drawing. 2. (a) and (b). if the thing of "TM mode luminescence" is used as light source LD2, using the thing 
of "TE-mode luminescence" as light source LDl, the polarization direction of each laser luminous flux will be made 
to intersect perpendicularly mutually, and, moreover, the msuor axis direction of a far field pattern will be mutually 
made to parallel. Of course, the thing of "TE-mode luminescence" may be used as light source LD2. using the thing 
of "TM mode luminescence" as light source LDl (claim le)* 

[0038]Although the optical arrangement after coupling lens 3 in drawing 2 (a) and (b) is the same as that of the thing 
of drawjng 1 (a), since optic-axis doubling of light source LD 1 and 2 was carried out to the optic axis of the 
coupling lens 3, light sensing portion arrangement of the light-receiving means 11 becomes the same to each 
returned light bunch. 

C0039]"The prism element from which transmissivity or reflectance differs by polarization of light flux" is used for an 
optic-axis doubling optical means, What is necessary is to make it like and just to use the "phase child" "the mayor 
axis direction of both far field pattern becomes parallel mutually" when light source LD 1 and 2 uses "the same 
thing in luminescence mode" and who makes it circle in the plane of polarization of the light flux fi^om one light 
source LD 90 degrees (claim 4). 

[0040]Such a phase child is "1/2 wavelength plate" known well. Namely, as are shown in .drawjngj[_(a). and the 1/2 
wavelength plate 14a is formed in the entrance plane by the side of light source LDl of the prism element 12 of 
c!r3wjng:.2ja) as a "phase child" or it is shown in diLawfflgJLCW for example. If the 1/2 wavelength plate 14b is 
formed in the entrance plane of the light flux from light source LDl in the prism element 13 of drawing 2 (b) as a 
"phase child", "the thing in the same luminescence mode" can be used as [ both ] light source LD 1 and 2. 
[0041 ]In the embodiment of drawing 2 explained above and drawing 3. although "the prism element from which 
transmissivity or reflectance differs by polarization of light flux" is used for the optic-axis doubling optical means, 
various things are possible for an optic-axis doubling optical means besides the thing using polarization. "The prism 
element from which transmissivity or reflectance differs with wavelength" can be used as the prism element 12 and 
the prism element 13 of drawing 2 (claim 5). The "dichroic filter" known well has an optical property which makes 
the light of a specific wavelength area penetrate and in which the light of the wavelength outside the above- 
mentioned wavelength area is reflected. Therefore, as the film 121 of the prism element 12 in drAwing^2ja). or the 
film 132 of the prism element 13. If it forms as a dichroic filter film which makes the light flux (wavelength: 785 nm) 
from light source LDl penetrate, and is made to reflect the light flux (wavelength: 650 nm) from light source LD2, 
Using the thing of "TE-mode luminescence" as [ both ] light source LD 1 and 2, the polarization direction of light 
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flux and the major axis direction of a far field pattern can be arranged, as it becomes parallel mutually. As an optic- 
axis doubling optical means, "'the prism element fi'om which the polarized-light-separation characteristic differs with 
wavelength" can be used again. drawingJL"- (— a ~) — it can set — a prism element — 12 — * — .drawing„4_~~ 
( — c — •) — it can set — a prism element — 13 — * — " — wavelength — polarized light separation — the 
characteristic — differing — a prism element — " — it is . the prism element 12A — 'the film 121 which can be 
set' is a filter with "wavelength polarizing filter characteristic" shown in dravying 4 (b), and with wavelength, the 

transmissivity of S polarization and P polarization changes, as shown in a figure, the light flux from light source LDl 
— wavelength: — since it Is 785 nm, as for the light flux from light source LDl* a polarization condition adheres to P 
polarization or S polarization, there is, and it is reflected in film 121\ but the light flux from light source L02 is 
wavelength:650nm, and this light flux penetrates film 121' at the time of P polarization. [ no ] Therefore, desired 
optic-axis doubling can be performed by luminescence mode's both making P polarization" two sorts of same light 
source LD 1 and 2 to "film 12r» and arranging like drawing 4_(aX 

[0042]Film 132of prism element 13' of .dra„wing,4,(cy (numerals 131* shows a "reflector") is a filter with the 
"wavelength polarizing filter characteristic" as shown in drawing 4 (d). and with wavelength, the transmissivity of S 
polarization and P polarization changes, as shown in a figure, the light flux from light source LDl — wavelength: — 
since it is 785 nm, the light flux from light source LDl will be reflected in film 132' if a polarization condition is S, but 
the light flux from light source LD2 is wavelength:650nm, and penetrates film 132* irrespective of a polarization 
condition. 

[0043]Therefore, desired optic-axis doubting can be performed by luminescence mode's both making two sorts of 
same light source LD 1 and 2 S polarization condition to film 132', and arranging like drawjng.4.(b). The thing of the 
characteristic like dravving._4_(G) can also be used as film 121*. and it is also possible to use the thing of the 
characteristic like drawing_4 (b) as film 132*. 

C0044] Drawing 5 shows the embodiment of the optical pickup device of the invention according to claim 8 only the 
portion required for two examples and explanation. The optical pickup device of the invention according to claim 8 is 
characterized by what "l st and 2nd light source LD is arranged for in the same package/' In the embodiment of 
drawing 5 (a), light source LD 1 and 2 is an example arranged in the same package PC, Although a light'-path-- 
separation optical means, a detection means, etc. against the optical system or returned light bunch from the 
coupling lens 3 to an optical recording medium are not illustrated, they are the same as that of what was shown in 
dr3W!.rie„L(3X In the embodiment of drawing 5 (b), it is the example which carried out optic-axis doubling of the light 
flux from each light source LD using the prism element 12 as a ''optic-axis doubling means'" which light source LD 1 
and 2 has been arranged in the same package PC, and moreover based for which and explained to drawing 2_(a). 
The optical system after a coupling lens is the same as that of the optica! system arrangement shown in dra wing 1 
(a). However, since opticaxis doubling of the light flux from each light source LD is carried out. the light sensing 
portion arrangement in the light-receiving means of a detection means becomes the same to each returned light 
[0045]lt cannot be overemphasized that other "optic-axis doubling means" based and explained to drawinj^ 2 (C). 
drawing 3, and drawing 4 as a modification of the gestalt of drawing 5 (b) can be used suitably. 
[0046] Drawing 6 shows claims 2 and 7 and one gestalt of Implementation of an invention of eight statements only 
the portion required for explanation. In drawjng^e^Ca), two light source LD 1 and 2, the prism element 50 as an optic- 
axis doubling means, the phase child 5A, and the light^receiving means 110 of the detection means are arranged in 
the same package PK, light source LDl — luminous wavelength: — 785 nm and light source LD2 are luminous 
wavelength;650nm, and they presuppose that it is both a thing of ''TE-mode luminescence." The prism element 50 
has the two films 51 and 52 inside. The film 51 reflects S polarization with a polarization reflection film, and makes P 
polarization penetrate. The film 52 has the time "wavelength polarizing filter characteristic" shown in drawingj4 
(d),La5er luminous flux is made to emit from light source LD 1 and 2, so that rt may become S polarization to the 
films 51 and 52. If light source LD2 is turned on. since it is S polarization, it will be reflected by the film 51, and 
wavelength:650nm laser luminous flux will penetrate the film 52, will pass the phase child 5A, and will enter into the 
coupling lens 3. Wavelength emitted when light-^ouroe LDl was turned on: Since 785'-nm light flux is S polarization, 
it is reflected by the film 52 and it enters into the coupling lens 3 via the phase child 5A. The phase child 5A has the 
function, i.e., the function as 1/4 wavelength plate, to "for it to be from circular light to linear polarization from 
linear polarization to circular light" transform the polarization condition of each light flux from light source LD 1 and 
2. This function is the same as '^the phase child's 5 function" in the embodiment of dr awin g 1 (a). In a single beam- 
type optical pickup device, since the number of the light flux used is only one and it is "wavelength is one'^, the 
usual thing may be sufficient as 1/4 wavelength plate used, however, it is necessary to make the phase [ with which 
two sorts of light flux from which wavelength differs mutually are used for record and reproduction ] child 5A (phase 
child 5) which comes out and has a function as 1/4 wavelength plate function as 1/4 wavelength plate also to any of 
the light of two sorts of wavelength in the optical pickup of this invention 

[0047]Such a phase child can be realized by carrying out as the following. The refractive index difference over the 
ordinary ray and extraordinary ray in the double refraction material which constitutes the phase child 5A, 
Wavelength : if it is considered as N2 to ;N ^ and wavelength:lambda2 (the example under explanation 650 nm) to 

lambda^ (the example under explanation 785 nm) and mechanical thickness of a double refraction material is set to 
d. Wavelength : the phase contrast of an ordinary ray and an extraordinary ray when a double refraction material is 
penetrated the conditions which will be 1/4 wave to lambda^ and lambda2r k<j and k^ are made into an integer and 
they are and d=(ki+l/4) lambda^j and N2 and d=(k2+1/4) Iambda2* therefore, "Iambda(k^+l/4) ^/N^=(k2"*"1/4) 
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)ambda2/N2" is satisfied — as ~ integer — by setting up and Thickness of a double refraction material: 
Both the double refraction materials that can determine d and have this thicknessid serve as a "phase child" who 
functions as 1/4 wavelength plate to the light of the above-mentioned wavelengthilambda^ and lambda^. Such a 
phase child can form as a ''vacuum evaporation film" (claim 1 1). 

[0048]Retum to drawing 6, and the light flux which penetrated the coupling lens 3 condenses as light spot to the 
recording surface of an optical recording medium with an ol^'ect lens (passing a polarizing prism if needed). Although 
the light flux reflected by the recording surface penetrates an object lens, and turns into a returned light bunch, it 
enters into the phase child 5A via the coupling lens 3 and it returns to linear polarization by penetrating the phase 
child 5A. Since a polarization direction becomes P polarization to the films 51 and 52, irrespective of wavelength, a 
returned light bunch penetrates the films 52 and 51, and enters into the light-receiving means 110, The light^ 
receiving means 110 is a quadrisectlon photo detector (the sliding direction is parallel to the sliding direction of 
drayy:I.ng.6 (a)), as shown in drawing.6jfc>). and it outputs light-receiving signairSolpha, Sbeta, S gamma, and Sdelta 
from acceptance surface:alpha, beta, gamma, and delta. 

[0049]A returned light bunch condenses the light^eceiving means 110 to the crossing part of a parting line which 
divides an acceptance surface (when a track error is 0). In the m^*or axis direction of the far field pattern of the 
light flux from light source LD, the coupling lens 3 A collimatjon operation. Since it is "the anamorphic lens" which 
has a collimation operation and a beam plastic surgery operation in the direction of a minor axis, if a gap arises 
between the condensing part of light spot and recording surface by an object lens, "astigmatism" will occur. 
Therefore, ''focusing control by astigmatic method" which makes (Salpha+Sgamma)- (Sbeta+Sdelta) a focus error 
signal can be performed, and "tracking control by the push pull method or a phase contrast method*' which makes 
(Sbeta-Sdelta) a track error signal can be performed A regenerative signal is given by 
(Salpha+Sgamma+Sbeta+SdeltaX 

[0050]The embodiment shown in drawing 6 Namely, the optic axis of the 1st light flux from light source LDl, It is an 
optical pickup device (claim 2) which has an optic-axis doubling optical means which makes the optic axis of the 2nd 
light flux from light source LD2 agree mutually to the coupling lens 3, The film 51 from which an optic-axis doubling 
optical means differs in transmissivity or reflectance by polarization of light flux, It is the prism element 50 which 
has the film 52 which differs in deviation separation characteristics with the wavelength of light flux. It has the 
phase child 5A who acts as 1/4 wavelength plate to each light flux from light source LD 1 and 2, and the returned 
light bunch is constituted so that it may enter into the light-receiving means 110 of a detection means via the 
coupling lens 3, the phase child 5A, and the prism element 50. And the phase child 5A and the prism element 50 
constitute a "light-path-separation optical means", and the light-receiving means 1 10 and the coupling lens 3 
constitute a detection means (claim 7). The optical element of others [ LD / 1 and 2 / 1st and 2nd / light source ] 
is arranged in same package PK (claim 8). 

[0051]Prawinp; 7 is one gestalt of implementation of the Invention according to claim 9. In the embodiment shown in 
<irawiQgJ_(a)# this embodiment is a gestalt which constituted the detection means from the coupling lens 3 and the 
light-receiving means 11A using the polarizabllity hologram 40 as a light-path-separation optical means, as for the 
polarizability hologram 40» "a diffraction operation not acting, when to the polarization direction fang furrow of a 
polarization beam, and a difFractlon operation is made to act and it intersects perpendicularly with the polarization 
direction feng furrow of a polarization beam" — it is constituted like. When light source LD1 or light source LD2 
light up, while the light flux which emitted light is colllmated with the coupling lens 3. the beam plastic surgery of It Is 
carried out. This is penetrated without receiving a diffraction operation of the polarizability hologram 40, and it is 
changed into a circular light state by the phase child 5, enters into the o^ect lens 7 via the polarizing prism 6, and 
condenses as light spot to the recording surface of the optical disc 8A or 8B. The catoptric light by a recording 
surface will be In the linear polarization state of the direction which penetrates the object lens 7, serves as a 
returned light bunch, is reflected by the polarizing prism 6, penetrates the phase child 5, and intersects 
perpendicularly with the beginning, receives the diffraction operation by the polarizability hologram 40, and enters 
into the light-receiving means 1 1 A via the coupling lens 3. 

[0052]As shown in drawing 1 1 (a), the returned light bunch portion which has the three hologram portions 
401.402.403 from which a diffraction operation differs, and entered into the hologram portion 401 the polarizability 
hologram 40, The returned light bunch portion which entered into 2 division light sensing portion 11A of the light- 
receiving means 11A shown in drawing 1 1 (b). and entered into the hologram portion 402,403 enters into the light^ 
receiving portion 11 A2 and 1 1 A3, respectively. These incoming beams condense toward each above-mentioned 
light-receiving portion by operation of the coupling lens 3. "The linear shape boundary part" of the hologram portion 
401 and the hologram portion 402.403 of the polarizability hologram 40, It functions as "knife edge" for the focusing 
control by the knife-edge method, and the focus error signal for focusing control is constituted as a difference of 
the output from each light sensing portion of 2 division light-receiving portion 11 A1. The track error signal for 
tracking control can be constituted as a difference of the output of the light-receiving portion 11 A2 and 11 A3. Of 
course, a regenerative signal is acquired as the output sum of the light-receiving portion 11A1, 11A2, and 11 A3. In 
the embodiment of drawiog .7. since optic-axis doubling of light source LD 1 and 2 is not carried out, Since the 
incidence position of three light spot on the light-receiving means 11A shifts a little according to which light source 
LD is turned on. proper offset is given and a signal is adjusted so that a suitable signal may be acquired according to 
each Jight source LD, 

[0053] Drawing 8 . shows one gestalt of Implementation of the invention according to claim 10. The optical pickup 
device of the invention according to claim 10 is characterized by what ''a I ight^path-sepa ration optical means 
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changes considering the polarizability hologram 40 and the phase child 5A as one, and the phase child 5A acts as 
1/4 wavelength plate to the light flux of 1st and 2nd light source LD 1 and 2 from which wavelength differs 
mutually.'^ The optic axis of each light flux from light source LD 1 and 2 by prism element 13*. Optic-axis doubling by 
the "wavelength polarizing filter characteristic" based and explained to dr^yylng.4 (^) doubles with the optic axis of 
the coupling lens 3, While being entered and colflmated by the coupling lens 3. beam plastic surgery is earned out, 
the polarizability hologram 40 is penetrated, and he is the phase child 5A (by the vacuum evaporation film same with 
having based and explained to drawing 6,). as opposed to each light flux — as 1/4 wavelength plate acting — it is 
changed into circular light, and it enters into the object lens 7 via a polarizing prism, and the optical recording 
medium which is not illustrated glares. 

[0054]The phase child 5A Is penetrated, and it returns to a linear polarization state, and diffracts in response to an 
operation of the polarizability hologram 40. and the returned light bunch from an optical recording medium enters so 
that it may condense for the light-receiving means 11 A via the coupling lens 3. The polarizability hologram 40 and 
the light-receiving means 11 A are obtained like [ are the same as that of what was based and explained to djc^wjn? 
.U.f and / a focus error signal, a track error signal, and a regenerative signal ] the above-*mentioned explanation. 
[0055]Drawing 9 shows one gestalt of implementation of the invention according to claim 11, The optical pickup 
device of the invention according to claim 11 "a light-path-separation optical means. The phase children 5A and 
14A are made to unite with both sides of the polarizability hologram 40, one phase child 14A has the function to 
make it circle in the plane of polarization of only one light flux 90 degrees, and the phase child 5A of another side 
acts as 1/4 wavelength plate to each light flux," 

C0056]Light source L01 is a thing of "TE-mode luminescence", light source LD2 is a thing of "TM mode 
luminescence", and optic-axis doubling is performed using the prism element 13 based and explained to drawing 2 
(b). 

[00S7]lf light source LD1 or light source LD2 are made to turn on, while being collimated with the coupling lens 3, 
beam plastic surgery will be carried out and light flux will enter into the phase child 14A. In this case, the 
polarization direction of light flux lies at right angles mutually in the stage which enters into the phase child 14A 
according to the light flux from light source LD1, and the light flux from light source LD2, 

[0058]Therefore, while the phase child 14A functions only on one light flux as 1/2 wavelength plate and makes It 
circle in the plane of polarization 90 degrees, it acts so that a polarization direction may be maintained to the light 
flux of another side. Such conditions that the phase child 14A should satisfy. The refractive index difference over 
the ordinary ray and extraordinary ray in the double refraction material which constitutes the phase child 14A, 
Wavelength : if it is considered as N2 to and wavelengthilambda^ (the example under explanation 635 nm) to 
lambda^ (the example under explanation 785 nm) and mechanical thickness of a double refraction material is set to 

d. The above-mentioned wavelength : the phase contrast of an ordinary ray and an extraordinary ray when a double 
refraction material is penetrated the conditions which will be one wave and 1/2 wave to lambda^ and lambda2. 

respectively, k^ and k^ are made into an integer and they are and d=(ki+1) lambda^ and N2andd=(k2'*'1/2) 
Iambda2. therefore, "lambda(k^+1) ^/N^=(k2+1/2) Iambda2/N2" is satisfied — as — integer: — by setting up k^ and 
k2. Thickness of a double refraction material: Being able to determine d. the double refraction material of this 
thicknesstd serves as a "phase child'' who functions as 1/2 wavelength plate to the usual transparent membrane 
and the light of wavelength:lambda2 to the light of the above-mentioned wavelength;lambda^. The double relraction 

material of such thickness can be formed as a "vacuum evaporation film." 

[0059]Thus, each light flux from light source LD1 and light source LD2 penetrates this^ without receiving a 
diffraction operation of the polarizability hologram 40, the phase child 5A changes it into a circular light state, and it 
is hereafter irradiated with it by the recording surface of an optical disc via the polarizing prism and object lens 
which are not illustrated. A returned light bunch returns to a linear polarization state by the phase child 5A. the 
polarizability hologram 40 diffracts, and penetrates the phase child 14A, enters into the light-receiving means llA 
via the coupling lens 3, and generates various kinds of signals. Both the polarizability hologram 40 and the light" 
receiving means 1 1 are the same with having based and explained to drawing 1 1 . Like the above, the above- 
mentioned phase child 5A and 14A can be constituted as a "vacuum evaporation film" (claim 11)» and magnesium 
fluoride (MgF2) etc. can be conveniently used for them as a double refraction material which constitutes a vacuum 
evaporation film. 

[OO6O] Drawl ngJjD shows claim 13 and one gestalt of operation of the optical pickup device of an invention of 14 
statements. The Invention according to claim 13 receives each light flux separated by the light-path-separation 

optical meansj Detection means 11 A' which detects the information on reflected light flux is characterized by what 
has been arranged in the 1st and the package PK1 [ same ] as 2nd light source LD 1 and 2", The optical pickup 
device according to claim 14 "in the optical path separating means 40 and 5A which have polarizability hologram 
40* (phase child who acts as 1/4 wavelength plate to each light flux). It unites with the package PK1 [ same ] that 
stores detection means 1 1A, 1st, and 2nd light source LD 1 and 2," 

C0061]Like this embodiment, polarizability hologram 40' and phase child 5A' can be arranged between light source LD 
and the coupling lens 3. These polarizability hologram 40* and tight-receiving means 1 1 A* are the same with having 
based and explained to drawing 11 . Since a light source, a light-path-separation optical means, and a detection 
means can be compactly unified by package PK1 if a gestalt like drawing. 10 is used, an optical prckup device is 
miniaturizable. 
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[0062] By of course, various kinds of methods previously explained as a modification of the embodiment of drawing 
iQ. While being able to carry out opttc-axis doubling of the optic axis of the light flux from light source LD 1 and 2» 
functioning only on "one light flux as 1/2 wavelength plate in the field by the side of the light source of the 
polarizabiiity hologram 40 and making it circle in the plane of polarization 90 degrees, It cannot be overemphasized in 
the phase child who acts so that a polarisation direction may be maintained to the light flux of another side" that 
one it can arrange at a different body. 
[0063] 

[Effect of the Invention]As explained above, according to this invention, a new optical pickup device is realizable. 
The optica! pickup device of this invention is an optical pickup device usable to all of the optical recording medium 
of the 1st sort and the 2nd sort from which the wavelength of record and reproduction differs mutually, The coupling 
lens which is provided common to Ist and 2nd light source LD. and carries out coupling of the light flux from each 
light source LD, Since It is constituted so that it may have a function which collimates substantially the light flux 
from 1st and 2nd light source LD, and a function which carries out beam plastic surgery, it is not necessary to 
provide a beam shaping means for exclusive use in everything but a coupling lens, and an optical pickup device can 
be constituted compactly. Since beam plastic surgery is performed by what "the luminous flux diameter of the 
minimum direction of the angle of divergence of laser luminous flux is extended for", the efficiency for light 
utilization of the light flux from a light source is good. 

[0064]Since the physical relationship of a returned light bunch and a detection means does not choose the optical 
pickup device of the invention according to claim 2 to 8 to a light source since optic~axis doubling of the light flux 
from two light source LD is performed* but it becomes the same, detection by a detection means is simplified. Since 
it enters to a coupling tens and an object lens, without each light flux having a fleld angle, degradation of a wave 
front with these tenses can be suppressed to the minimum, and good light spot can be obtained. 
[0065]In the invention according to claim 9 to 12, whan a llght-path-separation optical means has a polarizabiiity 
hologram, By becoming possible to arrange the detection means for returned light bunch detection at the same side 
as a light source, and using a polarizabiiity hologram. Since the element for servo signal (focus error signal and track 
error signal) generating of knife*edge prism etc. becomes unnecessary, an optical pickup device is miniaturizable 
much more. 

[0066]Like claims 10 and 11, by uniting a phase child with a polarizabiiity hologram, miniaturization of an optical 
pickup device is promoted, and change between parts decreases, and the reliability of an optical pickup device 
increases. And a phase child can be made thin, it is not necessary to use the expensive doubly refracting crystal as 
a phase child*s material, and a miniaturization and low cost-ization of an optical pickup device can be measured by 
constituting a phase child as a vacuum evaporation film like the invention according to claim 12. 
[0067]Llke the invention of claim 8 and 14 statements, improvement in the reliability by reduction of part mark and 
the prevention from change between the unifled parts can be aimed at by unifying other elements in the same 
package with 1 st and 2nd light source LD. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damag^es caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l3lt Is a figure for explaining one gestalt of implementation of the Invention according to claim 1. 
[Drawing 2] It is a figure for describing the embodiment of the invention of claim 2 and three statements. 
[Df^wlns. 3]It is a figure for describing the embodiment of the invention of claim 2 and four statements. 
[Drawing_4]It is a figure for describing the embodiment of the invention of claim 2 and six statements. 
[Drawing 5]lt is a figure in which only a characterizing portion shows the embodiment of the invention according to 
claim 8. 

[Drawing .6]They are claims 2 and 7 and a figure in which only a characterizing portion shows the embodiment of the 
invention of eight statements. 

[Pt«fVylng .7]lt is a figure showing one gestalt of implementation of the invention according to claim 9, 
[ Drawing 8] lt is a figure showing claim 9 and one gestalt of Implementation of an invention of ten statements. 
[Drawj.ngjdjlt is a figure in which only a characterizing portion shows claim 9 and one gestalt of implementation of an 
Invention of 1 1 statements. 

[Drawing 10]It is a figure in which only a characterizing portion shows one gestalt of implementation of the invention 
according to claim 14. 

[Drawingjjjlt is a figure for explaining a polarizability hologram and a light-re oeiving means when using this. 
[Description of Notations] 

1 Light source LD 

2 Light source LD 

3 Coupling lens 

4 Polarization beam splitter 

5 1/4 wavelength plate 

6 Polarizing prism 

7 Object lens 

8A Optical disc (optical recording medium) 

8B Optical disc (optical recording medium) 

9 Condenser 

to Cylindrical lens 

1 1 Light-receiving moans 
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112 (a) , (b) (;*3V^-C, ^tJB-LDa t UXmL 
Dli:ISIi;< PTE-*- K^gjfcj Wbco^rfflt^^fc-fn 
11, i6mhD2{±. 02 (a) . (b) liiSV^-Cv m± 
^mimi2i. 1 3 2lc*fl,-CSffi3fei:<e5J:5l-iE 20 

4}-Jti^LD!{i^e>;*:y7"y ^-j/i^V^^JSiCAW-rSit 

yc<o r7r-7^-/i' K/^!?-v«7)S*llI:*■r•>■l;5<^^^lc:ia: 
L.-CLSV\ ;*y7'y >'i'u:^X3l±T-t-^7-< y 

^X'foScOT-, ^yT^y V^'UVX3(;?^lfig;f552'?(73it 

!!lClr*rLTI«sji:.fc6o|c<eeji:</j:oXL.4 5. -ten?, 
ciiots-g-ci, itULV 2 tLx rxM*— Kjsstej cot 

WSrfflVNSW'CfoS (fff*:ill6) . 
10 0 3 6] 132 (d) (*, )tjfi(LD2!»' FtM^- K 

iC^-C'feS. r^tS. «Cl>tU— !f3tJKli 

JtcOJtj^LDtLTIi, *l3tjKg: 6 3 5 nmW'tjW^s 
fl, M2®rojfc|2^^ii«s:ttjSfi : 6 3 5 nmlcj^jCTtS: 
10 0 3 7 J B12 (a) . (b) X's JtiSLD 1 i: LT 40 

lH^t:^rRi5r5:vMcia:3c$-t±-. nc*5A^o, yr-y-f-/^ 

aSLDlfcUT TTM^-K^^tj <75'b(^«rffil'\ iteiK 
(3i9*Jl 16), 

[0 0 3 8] /j;*5, 12 2 (a) , (b) (ClfcttS* yT* 

y y 2/^x3 Bt@^(7>M5S}&fiaiiawiai (a) <Dii<otm 
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jtiKiLDi. 2i:tj r?gjt^- Kioisjctcoj 4:«v^?> 

[0 04 0J r©J:$/itttS^tt^l<*ti&tbfc ri/2 
T'&i. KP-fe, «»Jx.ii\ 113 (a) {c5^"rj;5 
(J:, |g|2 (a) 5?7"yXi^^^l 2<^)3teMLDlfflll<0A 
WiSti r{i^a-7-J <!:LTl/2ifi«*Sl 4 a ^rSlt, 
SVHiUS (b) td^-fi^f-, 02 (b) (07'yXA 
jtS-T-l 3(C#S(t53t)lSLDl7l^^(Dj\f;^t??AihWl- rffi; 
ffl^J i L,Tl/2iS;StEl 4 bSrStmifs JtjgLD 

1, 2^;L.r*{c r|^C3S3t^- K<0t(0j frffli^Sw 

1 0 0 4 1 1 ilcSSiP;} Ltm 2,03 <iO||j£<7^ff$Ilx- 
*(0t«0;iSTrrfigT?fc5. 02 ©ry XAJIf^ i 2-<P7'y 

xi.^T-1 3 tux m^iz.x'ommmtiti-iE!i/-\m<D 

5t5rRW$-ti5)t!^i|*i4Sr*$-oXV^S„ ti£oX. EI 2 

(a) lCj3(t57'yXJi.5R-T-l 2(01IK1 2 1 , $>5VM4 
T'yXi.jg^l 3<^^1 3 2i: UX> ita^LDl/i^bW 
^t:^ (fift : 7 8 5 ntn) SriSia^-fr, Jta^.LD 27>»e> 
coitjfi: (i[£fi:6 50nm) S:SiftS-li:?) ± 5 't;?''^ 
D-<y^'7^/v^)Ki:LXJK*-rtbtf, Jfe^XDl. 2 
tUX^t-lc: rTE*-K?5?tj <0t(05rffiV\ JtJgiOfia 

¥fTlc/j:«> J: 5 IC LXi5a«ii-tS ^ t yJSX-* 5, it*Di#fc 
•ti:Jfe!^.T'@i:bXfiSfc rj^-Sl-J: 0<BiJt^^ffi#ttcO|^ 
/jJST'yXAjjg-T-j &fflv^5wi:J0SX^5. 1214 (a) 

otjttsyy XAj^^-i 2' -^124 (c) tctJttST'y 

yXi.jg-T-J X-h^, 7'y XA555-T-1 2A' *}lt5HS[l 
2 1' li. 124 (b) KTr^-nm^; ^^^Wttlty ■< /^^f<^ 

7 8 5nmX'foS*»ib, itJ^LD 1 A^loOJtJEfiiB 
y£^^flldSP«JteJj^Sffll!3tAMCi<3?)«l<, IKl 2 1 • liS 

JH'$ir'S;55, ?taf,LD 2*»f5(^jt;^;lilKfi : 6 5 0nm 
Xfci9, r<05tS<:«Pffl3t<7?i tIKl 2 1 • SrSiil- 

1, 22:*!- r)Ki2 1' {r*M.XPilS3tj l-U I2|4 
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[0 0 4 2J 04 (c) royyXisSli?^ 1 3' WllKl 3 
2' m^-l 3 1' fi rsi^tMj ^T'T^-T) tt, 04 

(d) ir^-rip/j: rigjft^it7^/u^it5.ttj Sff9o7 

<!5*D< 35ft:r<5<. f>tSiCLD 1 :«*^0?3tJfi:i±j8t;S: : 7 8 5 
3t?Kl*i8£S : 6 5 0 n mr-fo 9 » (BJt^^ttiJtl^!) e>-f IK 1 10 

3 2' sr^-is-rs. 

[0 0 4 3] iigoT. 5g3t^-K;iS|B]CX'*)5 2fflCOifc 
MLDl, 2*;ttlC, D«¥13 2* Idjit LT SMiti^tlSl^ 
134 (b) COJ: 5i::iEfHl-5::i:('«fc'3> WS<^Jfe 

04 (c) O*J#??'t<fe(0tc0&fflVN5wt L., 
nei3 2* i;LT|2l4 (b) i7?*D#?f*t(^ t©-S:fflV>S 

[0 04 4] d 5 (i, Ifi^Ig 8 lEiltcO^lMco^t f y ^ T 

riB 1 15 J: VSg 2 CO jtaSL D m^-^^ y i^n l^lEiS 
*n-cv^6j rt^^mirl-*, KS (a) <^lllSoji5 
Tig-en. *:JPSLDi. 2 7jJra-<^/'?s''>'— vTcf^iii'ga 

«SttJ¥gt^liI2t^^fbXi^'tcL^ii)^ [31 (a) t^rb/i 

hntmmi'hii. 0 5 (b) c^3?3iSw?i?a§T?(i. jtsn 

LDi, 2;15pi— (73/<5,^— i;pc' rtJ^zffiS^tn, Jtc 

El 2 (a) tcBPUTaftP/lLfc: r3tihii-g>i:>-ti:^- 30 
©J t LT<oyy XAjli-T-l 2^fflV^T'S•3fe?Ii^LD»^fe 

Km<r>%^mi. 01 (a) Idjo^-t-Jt^J^BatStlRHSR-C- 
(aUs ^r5tej!lLD75»is.cr)3fcJK)!>>JtiW^ip-ti:§ti-C 

[0 0 4 5] 05 (b) <Dmi^<Dm^mh\^x. 02 

(C) ^©3, l24|^EPUXb%?^tfcffe<^ rjti|iil|^i:3-e: 
[0 0 4 6] 06l±, fl-F7*:lR2, 7, SSim(7555e^ro^ 40 

jteaSLDl. 2i, ^ililh'a-te-tt^ai L-CCOyyXA^ 

^5 0 feta^5Ai:, ^^i^t^^g^(7?S3t^K 1 1 oa^ 

i^afiD$i^TV^^), JteiIELDll*3i5?tjgt;S : 7 8 5 tim, 
JtJRLD 2«38Jt{StS : 6 5 0 nmTs TtE^- 

Kl63tJ cotco"es>?)i-r^., ry x^5($^ 5 ots. 

aJtC 2 oroflK 5 1.52 2r^-r5. 5 1 (ii03tR5'M 
•C-S(SJtS:SWL, P«3fe&igiSS-ti:5, )K5 2f±04 
(d) IC;^-*-rt* rjgjjBfSJjt^H'/u^'l^tSj «r^U-C 50 
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JtelKlLDl, 2A>e,tt, ll«¥5 1, 52|;^;f)-LTS 
4:,«i!kTl-5 t, : 6 5 O nmro U'— tfJt^HSffiSit 

LD 1 S:,^,*ri-5 ]i^!c^t^i^fij^^S : 7 8 5 nmO^^ft 

^^hLT^yyy >'^'U'>'X3tcAMi-5., {4ta^5A 
(i, ife^LDl. 2*>PjO«r-5tJtit(0<S5t<^tril«: ^\mm 

fig, BP*,. i/4m0:^tLx<omm^mi-'£>. z<om 

mt. mi (a) W36fiS<7?J151©(C*5lt6 rffiffi^scoa 
$IKX-I4, ffli/^fjti-Sjt^ii^i^lffiiSlTfo!? ri$e;i,s- 

OJ -5?&5*»e>. l/4&:^«l4iffl?;?<7?t)W 
T, l/4i^SIRi bXWS»ti6fr»0'f5t*ST-5A W2: 

&mt Lxmrn-ri^^iz-i-iimiiiihi. 

100471 ^<^i5 fj:iH:^l''ti&.T<oiia< LX^^X- 
<i:ffi^-5ASrt«Bj4i-6JttBSft*i|sf(:i*ittS^jt«il 

0ljTfl7 8 5 nm) iZML-X : Ni , : 1. (taP^'l' 
<Z?0ilT-|±6 5 0 nm) (i*J-LTN» t L, ^Sffltffi^i|S|-«> 

ilJrWiisfSriSiS Lit t ^<oTf;±m t mif;±m<oi^mm:^i 

N, • d= + X,, N» ' d= (kj + l/ 

4) 

x-fos, iJ&ox r (k, + i/4) A./N,= (k. + i 

/4) A.i/N»J SrTKa-r5J:5lC!fSI3C: k.. k^&Si 

rtfc-j?:^ : d^^-t^mm^mHt. ±ia&e : 

A.,«0JticJt)-tT*(ci/4«jfi«i L,T«»fl61-5, r^5X 

/*-t5- t;i'X't5 (?i?3jt^l 1) . 

[0 0 4 8] meizm-oX. i}y-f^) >'/U'>'X3<fe-ig 
iSLfc3t^l± (.^»35lJ:JE£:^:x^B5rS]:^yXASr^^tT) n 
m\y\y:^\z);:.yi%'^m^^<r>imm\z'jt:^ifsy K t LX 
ffiJtU. aBiai5flcJ;i9SW$ti./:iJtJKli*ti!^u^X^S 
jiatX^!3A^t''i9, ;<;s'7'y >^^^:^X3 5r:<M,x 
5 A AW L , lir^S^ 5 A 4:Siai-5 :z t X^M 
ffiSjt-^|6]|lH«J5 1. 5 2(ijfJ'UXP<i5iJt 
tc:ncS(DX-. J^0?t^l4jKi^!c:i<3foi'DK5 2. 5 l ^t-g 
i@L-TS3t#Sl 1 OI^AW-rS. 1 OJt, 

EI 6 (b) ;c^-rj:9ic4^)-¥ilSJt*^^ (±T*i^{±0 

6 (a) <0±T;^lBltipftX&^>) X', S3tffi: o, 
0, y, 6*»fo, S3teflS-?-:Sa, S3. Sv. 5 6* 

i±i:tl^|-*J:5(-*'3XV^$. 
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IS 

1 0 0 4 9 1 'S:it^Wt 1 1 0 li, ip JtJR: {Vyy'/^ 

oT, (Sa + S v) - (S/3 + S 6) $r7ai--;&;^a^ 

S'=^:^^^i|itJ^j Sf?T5ri:*5-c»$5. wa-fa-^W (Sa 
[ooso] IP*,, 126 \z.7fi-i-nM<r>mm±. a? 1 cOpt 

«iLDl;J^e>(O5feJK«03t'l«i:, SB2<7?3t«ISLD2**p5<7? 

XAj!?T-5 O-Cfci?, itMLD 1, 2;!i-?,iD 
*3t^<C*|-L-C 1 / 4 t LXf1iffl-t-5fii:*B^ 5 A 

A t r y XAsii-T- 5 0 1 Lx^fctt^^swgifc^ii i 

1 OlCA*H-5J:plC«lnK^?nTVN5. ^UT, ^tB-?' 
[0 0 5 1] la 7 (i, fi!}*rS 9 l2it«il2?B«5l5J(E« 1 

rco3iti(D?]?(isia. lai («) i^^-rssiEco 

4 ofi \Uit%'^<r>Uitifm'^m\^^-^t^^\t^^^^ 

JSLDiifciijfei!SLD2;JS;Sflri-5tts ^ifesnyt 40 
5tjKi4*5'ry y^U'yx3(ci!9 = yp<-hS4x5t 

3tttr<llc3flfe$iT. {li!lfi)7'yXA6&:n-UT»^L'VX 
TicAML, 5fer')';^^8A^fci±8B<oia»Liul-?t;^ 

X7-SriS^LXM'?Jt5Kt/£»7> MfSjT'y XA 6 (dSW 
Stt. *S'7'y i^i^l'^XSSr^LTigJt^Sl lAfc 50 
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[0 0 5 2] M5ttt't^nii<7A4 0(1, 011 (a) IC 

0 1, 4 0 2. 4 0 SS-Wb, /}^p^^7A315^>4 0 lie 
AS^tLjtM'JJifc^gB^^ll, 011 (b) \z.7pir^±^m 

1 1 AW2^^'*ilS3teSl5l lAtdAiH-U ^n^'yAlfB^^ 
4 0 2. 4 0 3 (ZAW LfcM >) 3tJ<ig|5^l*, ^h^'h.^ 
^m>l 1A2. 1 lASIdAW-fS, :itL^A«5tJR: 

7AST5^^4 0 1 t*0^-?ASli^>4 0 2. 4 0 3fcro 

;*~;^) v':x'^a?|?^0fcit»07;<— 2 
SJtlfl5»i 1 A 1 <D^^%m^h<r>\^:n<r>mb UTfl?^ 

fS^{±, Sit?!!!^^ 1 1 A 2 . 11 A 3 COtii;^ICO-^i L-C 
1??JiK-r5:ii:755-C-*S, W±<a-§-tiS5tSB5)- 1 1 
Al, 11A2. 1 1 AsrofflstlfBt L.Ti^'PjtlS. Bl 
7 O^|lteco0/i-e(l. 3ti!ii(LDi, 2^)s^itilI■^fc>■ti^^^^ 

T, Sjt^Sl 1 A±<7)3 00Jt;^/K3' f-«7)AWiiia^5 

[0 0 5 3] melt, ^^^1 osa4K(o^^o%J{e«oi 

s'T'iiStatt rjt?&^).|S|(ijt^^s^5, ^jB3t^lt*I3^'7A4 
0 ti2:ta-T-5 At tur^liy, <a:lB7-5Af±. ^ 
ij3j;t>'^2o?t«iLD 1, 2f)^h<r>. Ev^twiKftw-K- 
':e6jt^lc:S!tUTl/4ffiSIE<!: UTftffli-5j :ii:«r 

Wi|!ct-r?>. mf.l^'Dl, 2J5^t>c0=S-3tJKC0!)ti|i|lilJ, 7" 
yXA^-7-13' ICJ:?), El 4 (b) fcEP LTSftP^ L^i 

l^X 3 (C A« UT 3 y ^ - h ^ tu<5 i i t JC tr- A3g® 
^jx, ®)ttife;^D^7A4 0$:3I)§L, ffif0-T-5A (El 
6 fcBp LTUieq Lfcco ir|sj«{wsg«)l!|-C, #3tJt£[wJPj- L 

ix., iBii^iT'y XA$r^t-LTJt?«}UVX7{;::Ai>tt, 0^ 

[0 0 5 4] 5tSaftijiEtf*'.e>c0^9?fe*«4s •fi+S^SA 
LTEi^lgJtt^t^lcM I? , (Sittt^ n i/ 7 A 4 0 
<7?f^iTl=£-S(ftlHl*fU, ;*y7'y >'^'L'i^X3«r^hLT 
Sifc^Sl 1 A(cifeit-r5J:5(cAWi-S„ MJttt^n 
A 4 0 1 1 Art, di 1 1 lefin L-csi?« u 

2>m-i-, w*ft-i-t±ieiae^ii^fiii-L-ci^e.tv$. 

[ 0 0 5 5 1 la 9 rt, 1 bS«cO?S?B<^^W 1 
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!?, — :*r<?3ffitB^l 4 Alt— *<^jt^ro^W{H3tM$:9 

o&.m^^-t=!imm^4:^h. ftti;^<7P<2:W^5Ai±*jt^ 

5, 

10 0 5 6] W.LD 111 TTE^- K^jfej 00^(^7? 

•C, 02 (b) lig|)L"C!5lP^Lfc7"yXAsf5-7^1 3Srffl 
v^-C3ti|i|ll^*3-a:i&»fT*3n5, 10 
[0 0 5 7] JtaSiLDl tL<l±ifcMLD2Sr^.*r^?-1i: 

tuS i: t td K*- A!SJ^ tttB-T- 1 4 Ai;:AJH-f 
i,„ ffi1f^-l 4 A|::A9=J"f 5gfe|iST% Jfe^o? 

(G!3t;!7l6lll?feMLD lA>(3(DitMtitMLD2f)^h<r>± 
3<Ci: -C'SV NldESS LTV 
10 0 5 81 ?«6oT. •fiCtS-T-l 4A(i, — :^COiit^|C(0 
1/2 tXffil^MU, -toejtMS-g OffiSelel 

^•tirSi; tti^, fiii:;^coi)tjfi:iwiFfLrii<g3t:^?ifi] 

"fJCOfJll-T^liT 8 5nm) iC^fUX : N, , Si^g : A,, (Si 

eq^(73ffi]X'l±6 3 5 nm) ICjPfUTNi t ^filSJff^?|- 

Ni-d= (ki + 1) Nj-d- (ki + 1/2) 

X-4 30 

T'fo-5, m^x r (k. +1) ;i,/N,= (k! + i/ 
2) A = /N,j ?r^S:t-5J;$lc:5S«!c : k.. k.SrSS:^ 

-Ciffi^WiSWnS, St^: A..«jtl-*fLTl/2j!!cS«t 

[0 0 5 9] CCOJ; pldbT, itilLDl. ^tj!SLD2 

(ra5fc*ftfiii::s*v, Sir. la^^5^^/^v^^Sl^^7•y Xi.*$j; 

M'J^^lifittH^^SAT-Ei^iKSt^Xlil-^?!^, flSiJt 
•|±*a^^7/s4 0(c:i '91eI^fSi^^^1•f^ 1 4 A&■^2ijil- 
-C;f i'j/wvXs Sri^hLTS^t^PIS:! lAl;iA^ 

st^mmi iti^icEii nz!g.\ii,xsiLmLtLo:>tm^<o 

h<OX'h^, iSBfilf-^S A-^l 4 All, ±.^<r>iiD< 
tiLi-?>WniirMntLXtt, 7y{t-r^;i;5^5'A (Mg 50 



^mW-X 1-3 9 7 0 5 
IS 

[0 0 6 Ol lai Oli. It*:lgl 3. 1 4 2BitCO^WO 
®1 1 A* ii', ^l*iJ;tJ«^2<03tilSLDl. 2 tWi- 

1 4 ffiiK(7?it f 5/ 7- y y^jSSii r(ia3t^!fe* c / 

7A40' ^^■fi'mmt^^^O' . 5 A' (€-Jt 

lU^Sl 1 Atf5liaJ:t;5m2co5tigLDi. 2iSr«K 
iSft1-5le1-(7?'"?5'y-i^PK 1 {C-f+:fkSnTV>5J d 

loo 6 1] wOj^moi^fiScoi^i-. U^.'iSL^-^^y 
J^4 0' ^im^SA' i±, jtSKLDi:* j/7"y y^^u- 

□ ^yA4 0' -^ajti^gti 1 A' ;±. Ell ll:::gpLT 

[0 0 6 2] ^ai, igi 1 o<oMM<omm<r)^^imt l 

7 A 4 0 cOitjllMOEotc: r-*-(Z)5t5tC(c:<o;^ 1/2 SSS 

1^. iiSL-Jj(o^-^\zMLXnmt/t:f3^ti^'7>i:o\cim-i- 
Stita^J fcliBUf^mffiifiiT' * 5 t <±B p 

[0 0 6 3] 

3t f y ^ r y :;^Ktai±, • n^(D&m^K\> Mcii4/£ 

tl:'jti^yi^r'yymmxi?':>X. ^ 1 ^ i:^^ 2 (D^tm, 

y i^^-tij^? j-yy >^^uvx;i!, Jgit3j:t;f3ff2 03te 
''J^<o;^I6] <^ 3t^a ^mf 5 J :i t C J; u ?T fc-tvS t}- e, , 

[0 0 6 4] m^m2--8^m<o^m<oyti^vifri^y 

5. *)t. 7t7y7*y i^i/VyX, it^* waxiest «• 
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[0 06 5] gffsftJI 9-12 3B®<0«egT'li> Jtf&^J-WI 

5. 10 
(0 0 6 6] *rc, sS*JMi 0, 1 l(r)J;5lc, tttH^ 

[0 0 6 7 J ^fc, tff;Kll8, 1 4lem(7356P^i73j; 5 20 

{1. ^i*iitJ«^2(7?)taP.LDi:t'blcftiicoS53jfSria5- 

m 1 1 3S*is 1 ^fi^(09tm<o^m<o i jf^iss-itftB^-rs 

[153 21 g»*^2. 3Sai)iSJ(O?£IM«||JitecO0/iS-^ljgi- 

[0 3] Bg3R«i2, 4^n<o?&m(omM(Dmmi:tBi.m-r*so 
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20 

106] a]?*«2, 7. 8aas|JJ<7)3ii?^ro|?J6©?l?1l8&i|# 

[0 7] ts*JS9lE^?tw3glJqw5?^^E<73lfl^l!g^fr^-^-Igl■c 

[a 8 ] 9.10 fSMOS^^MO^mo 1 

m 9 ] 119*^ 9.11 ^m(o^m<^Mm<^ i ^f^risr^^^ 

iSi(tSi5^j'(o;^^^i-|ilT?fe5. 

IBI 1 0 ] 1 4gaitei7>3i5l«©*li6© 1 Ji^fi?ri!*m 

1 ±mLD 

2 )ti!?.LD 

5 l/4jfifl« 

7 icm^y^ 

8B JtT^^;^^' (3te!Eia«£ff:) 

9 m3te^>';3c 

10 >>y >■ Ky 

1 1 ajt^a 




[ISI4] 
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